In this study lexicalization refers to derivation where an idiosyncratic component of meaning has been acquired. Being non-compositional, lexicalized items are usually considered irregular. In accordance with an emerging view that irregularity should take a place as one of the central issues in linguistic theory, this article deals with lexicalized derivatives in Spanish within the framework provided by the dual-route model. On the basis of intuitive speculation and an exploratory search of a Spanish corpus, the hypothesis was formulated that a significant majority of derivatives in Spanish are compositional; therefore, lexicalization is a secondary process in Spanish word formation. A corpus study comparing results from two large Spanish corpora was conducted to test the hypothesis. The results, based on an analysis of over 10,000 derivatives confirm the hypothesis, supporting the author's intuitions and providing additional support for the dual-route model. In addition, the corpus findings suggest that metaphor in Spanish derivation is not as common as may previously have been thought.
INTRODUCTION
The term 'lexicalization' has been defined in a variety of ways (see Bauer 1983 Bauer , 2001 Lang 1990; Lipka 1990; Brinton and Traugott 2005; Alonso Calvo 2009 ). In the present study, lexicalization refers to derivation of words whose meaning is not transparent (see Aronoff and Anshen 1998) , that is, the formation of items that have acquired an idiosyncratic component of meaning. Being non-compositional, lexicalized items are usually considered irregular, or at least semi-regular. In accordance with Jackendoff's (2010) view that irregularity (or semiproductivity) should take a place as one of the central issues in linguistic theory, this article explores lexicalized derivatives in Spanish within the framework provided by the dual-route model (or 'words and rules theory'; Pinker 1999 Pinker , 2006 Pinker and Ullman 2002) , employing two Spanish corpora. In addition to supporting a dual mechanism approach, the corpus findings suggest that metaphor in Spanish derivation is not as common as may previously have been thought.
Before moving on to a discussion of the dual-route model, it is important to mention two other salient senses of the term 'lexicalization'. One of them is the instantiation of a concept (or concepts) as a lexical item. For example, while the notion of 'finding pleasure in the suffering of others' is lexicalized in German as the noun Schadenfreude, this concept is not expressed in English as a single word (although gloating comes close), and therefore is not lexicalized in English. Conversely, while English lexicalizes the concept of 'walking' in the word walk, German does not have a specific single word for 'walk' and lexicalizes the concept in the word gehen. Talmy (1985) is an influential work that frames its analysis within this definition of lexicalization. Another sense, which has strong diachronic implications, is construed as the opposite of grammaticalization; that is, lexicalization is seen as the conversion of a bound or grammatical morpheme into a full lexical item (eg. using the suffix -ism as the noun ism, as in Sociopolitical discussion is full of isms) or the conversion of a syntactic structure into a lexical item, as when the sentence (Sp.) No me olvides 'do not forget me' is converted into nomeolvides, a type of flower or a type of bracelet (Moreno Cabrera 1998; Lehmann 2002; Brinton and Traugott 2005; Blasco Mateo 2006; Buenafuentes De La Mata and Sánchez Lancis 2012) . The present article is couched within the definition provided in the first paragraph of this section (non-transparent, idiosyncratic meaning) and approaches lexicalization from a synchronic point of view, without making a connection to grammaticalization. Thus, neither of these two latter definitions of lexicalization, nor others employed in the literature, is directly relevant to the present study. Pinker and Ullman (2002) provide a clear picture of what the dual-route model entails. Employing various forms of evidence, they "defend the theory that irregular past-tense forms are stored in the lexicon, a division of declarative memory, whereas regular forms can be computed by a concatenation rule, which requires the procedural system. Irregulars have the psychological, linguistic and neuropsychological signatures of lexical memory, whereas regulars often have the signatures of grammatical processing". Thus, according to the dual-route model, while regular inflected forms (eg. walk+ed) are computed by a concatenative rule, irregulars (eg. sang) must be stored in memory, as part of an associative network. 1 Pinker and Ullman (2002) base the model on the English past tense, but there is evidence that English regular and irregular words formed by derivation are accounted for by the dual-route model as well. For example, Alegre and Gordon (1999) , through corpus and experimental studies, show that derivational morphology, much like inflectional morphology, manifests dissociations between rule-based and associative generalization mechanisms. They found that words formed with certain suffixes (-ion, -al, -ity, -ous, -ic) exhibit cluster (or gang, ie. associative) effects, just like irregular inflected words, while words formed with other suffixes (-ize, -en, -ness, -able, -ment, -er), much like regular inflection, do not display such effects. Furthermore, Vannest et al. (2005) found that decomposable (ie. regular) derived words in English (formed with the suffixes -ness, -less, -able) showed increases in activity in regions of interest (Broca's area and the basal ganglia) relative to nondecomposable (ie. irregular) suffixed words (formed with -ity, -ation), suggesting that, in accordance with the dual-route model, while regular forms are accessed from the mental lexicon as separate morphemes (base and affix), irregulars are accessed as whole units.
LEXICALIZATION AND THE DUAL-ROUTE MODEL
Following Lipka (1990) , lexicalization occurs when a lexical item (whether a base or a derivative) undergoes semantic drift, which causes the meaning of the whole to become unpredictable, and can no longer be derived from the meanings of its components (see Aronoff and Anshen 1998; Bauer 2001) . The item has now become an irregular form. Once coined, the lexical item tends to become an unanalyzable lexical unit (see Bauer 1983) . For example, in one of the meanings of acompaña+miento 'accompaniment' (from acompañar 'to accompany') the derived form is compositional because the suffix -miento adds a meaning of 'effect' or 'action' to the base (see Lang 1990; Varela Ortega 2005) . However, aside from this compositional meaning, acompaña+miento has three additional specialized meanings, namely, 'group of people that accompany', 'musical accompaniment', and 'accompanying food', all of which are considered lexicalized forms (see example with naturalize in Aronoff and Anshen 1998) . In a similar way, the adjective confianz+udo (from confianza 'trust'), which should mean 'having a lot of trust', has undergone a shift in meaning so that the notion of 'feeling entitled to' has been added, resulting in the lexicalized meaning 'feeling entitled to a lot of trust', which can be conveyed in English as 'overfamiliar', 'fresh', or 'forward'.
Given this notion of lexicalization, in the present study any derivative that has undergone any type of semantic drift or shift is considered lexicalized. Therefore, metaphors, 2 figurative language, and any other type of extension are also considered here forms of lexicalization. This definition of lexicalization is quite broad and may thus seem vague. However, as seen in Section 3, it allows for the corpus analysis that tests the hypothesis to be as conservative as possible and therefore to encompass the largest number of possible lexicalized items. Since, as we have seen, lexicalized words are irregular, according to the dual-route model (see Section 1) they should be memorized and stored as whole units (see Bauer 2001) , in contrast to (derived) compositional words, which are computed by rule. It would thus be interesting to find out what percentage of derivatives in Spanish are lexicalized versus those that are compositional.
This led me to formulate the following research question (and associated possible answers), which serves as the basis for the study's hypothesis (see below): what proportion of derived words in Spanish is lexicalized? If a significant proportion of derived words is lexicalized, that would be an indication of the robustness of lexicalization and the relative weakening of the compositional rule in Spanish derivation. On the other hand, if compositional word formation is found to be dominant, lexicalization may well turn out to be only a marginal phenomenon within derivation. In other words, if lexicalization were much more frequent than regular composition, that could be an indication that its use is extending over the lexicon and that it is becoming the dominant process for generating new words, over and above the regular rule. This could in turn lead to the possible consequence that the regular rule may be used only to create new words, with lexicalization then taking over in creating (new) meaning. However, a robust regular rule and a very low level of lexicalization is what the dual-route model would predict; lexicalized items, having a non-predictable meaning are stored as irregulars, while regular forms are created as usual by the concatenation rule and retain their compositional meaning.
On the basis of the above research question, in addition to intuitive speculation and an exploratory search of the Corpus del Español (CDE; Davies 2002), the following hypothesis was formulated: at least 80 percent of derivatives in Spanish are compositional (that is, at the most 20 percent of derivatives in Spanish are lexicalized); therefore, lexicalization is a secondary process in Spanish word formation. A corpus study employing two corpora was conducted to test the hypothesis.
To my knowledge, similar studies have not been conducted so far. Although lexicalization has been addressed in earlier works using the same or a very similar definition to the one adopted here, these studies either focus on nonderivational processes, such as the lexicalization of prepositional phrases (eg. Sp. en seguida becoming enseguida 'right away' ; Elvira 2006) , or on expressive (appreciative or affective) affixation (Montero Curiel 2008; Juliá Luna and Prat Sabater 2013) , which is not considered strictly derivational because it never changes the grammatical category of the base and because its semantic content is emotive rather than referential (see Scalise 1984; Lang 1990; Lázaro Mora 1993; Varela Ortega 2005) . Other studies approach lexicalization from a historical rather than a synchronic point of view (Montero Curiel 2008) . Although some of these works provide data from online corpora or dictionaries, they do not involve a corpus study that measures the degree of lexicalization in derivation across a range of affixes, as the present study does. Thus, the current article represents a significant contribution to the literature on lexicalization.
The study is based on an analysis of 10,046 derivatives (ie. tokens), formed with 5 suffixes and 3 prefixes, with varying degrees of productivity, for a total of 63 word forms or types (33 types formed with suffixes, 30 formed with prefixes). The results yield 77 percent of compositional items for the suffixed words, and 99 percent for prefixed words, for an 87 percent overall level of compositionality: 1,350/10,046 lexicalized items (13 percent) (for further details see Section 3), thus confirming the hypothesis put forward in the preceding paragraph and therefore supporting the author's intuitions. In addition, these results provide support for the dual-route model: there seems to be a robust concatenative, compositional rule at work in Spanish derivation that generates large numbers of regular, semantically transparent forms. Lexicalized items, not being computable by rule, need to be stored in the mental lexicon (in an associative network).
I believe that the number of derivatives (embedded in sentences) analyzed in this article (slightly over 10,000) is a significant amount of material from which to draw solid conclusions, especially since the analysis consisted of the manual classification and interpretation of the 10,000+ derivatives. The 8 specific affixes analyzed were chosen due to their differing degrees of productivity. As shown on the list below, their productivity indices ranged from .31 percent to 4.81 percent, a relatively wide range of productivity. The measure of productivity (using CDE items) was calculated using the following formula (from Baayen 1991; notation slightly adapted): P = HL/N where P is the index of productivity, HL is the number of hapax legomena, that is, the number of words formed by a given morphological process occurring only once, and N is the total number of tokens formed by that morphological process that are found in the corpus. The following are the indices of productivity for the 8 affixes:
-iento: Productivity cannot be calculated because no HL were found. This indicates a very low degree of productivity; the more HL, the more productive a given morphological process. It is important to keep in mind that the hypothesis stated above is not merely about the preponderance of regular forms. Again, it is the proportion of lexicalized versus compositional forms that is key. Note also that for certain constructions there does not always exist a preponderance of regular forms in a particular language, and the regular rule need not apply to the most numerous forms either. Pinker (1999) , for example, shows that German -s is the least common of the plural suffixes, yet it is used as the regular default (eg. Cafés, Autos). Nevertheless, it could be plausibly argued that the compositional rule in derivation functions as a default mechanism that produces the most natural meaning; as with the English plural (-s) and past tense (-ed), regular derivation in Spanish appears to yield a larger number of forms than irregular processes such as lexicalization.
In order to make comparisons with data from a corpus in addition to the CDE, all the derived words examined in the present study (10,046 tokens) were also analyzed using the CREA (Corpus de referencia del español actual; Real Academia Española 2011-2013). As shown in Section 3, the results of that analysis correspond relatively closely to those obtained from the CDE, providing further strong support for the conclusions of this study (see Tables 1 and 2) . Moreover, since, as mentioned above, metaphorical uses are considered lexicalized forms, these corpus results provide some evidence against the notion that metaphor is prevalent in language and an essential part of thought, as argued (especially within Cognitive Linguistics) since Lakoff and Johnson (1980) (see Pinker 2007) . At least in Spanish derivation, metaphor does not seem to be such a dominant force (see Section 3). This of course does not mean that metaphor is an insignificant part of thought or that it plays only a minor role in Spanish (or language in general). As Pinker (2007) notes, some metaphors can express truths about the world and can help us capture aspects of reality. The observations made above regarding metaphor are not meant to discredit Lakoff and Johnson's work or Cognitive Linguistics in general. Rather, they are plausible conclusions that follow from the evidence gathered in this study.
Frequency is an important factor when it comes to the issue of word storage as related to lexicalization. Highly frequent words tend to be stored in the mental lexicon (Plag and Baayen 2009 ) and even forms that are semantically transparent may be stored, especially if they are high frequency items (Lindquist 2009 ). In turn, according to Plag et al. (2008) , higher frequency items undergo a higher degree of lexicalization. On the other hand, as Pinker (1999) and Jackendoff (2010) observe, citing psycholinguistic evidence, forms derived by regular morphology do not need to be stored, since they are built up by free combination, just like phrases. In contrast, non-compositional forms, which have unpredictable meanings, need to be stored (see also Plag and Baayen 2009 ). However, both Pinker and Jackendoff acknowledge that some regular, compositional forms may be stored, especially, again, if they have a high degree of frequency.
It must be stressed that this is not an article about the mental processing of morphology or an analysis of the strengths and weaknesses of the dual-route model, but primarily a corpus-based work. Accordingly, one of the goals of the article is to show how a corpus study can contribute evidence that is relevant to a particular theoretical framework, in this case the dual-route model. More specifically, as the research question above suggests, the main goal of the article is to determine the degree of lexicalization (and therefore of compositionality) in Spanish derivation through a corpus study. Furthermore, no claim is made here that these findings are key to the dual-route model. Rather, evidence is presented that may be seen as lending additional support for the dual-route model.
Before moving on to the description of the corpus study and the analysis of results, I briefly discuss the reasons for employing a corpus study. Stubbs (2002) suggests that native speaker intuition should be combined with the observable data that corpora provide, since corpus studies can confirm (or contribute to refute) intuitions, in addition to providing more detailed data than introspection by itself. Davies (2008) notes that these databases have become a necessity to verify linguistic introspection. In addition, as Aronoff and Anshen (1998) observe, counts based on large corpora are reliable sources of linguistic information because they measure actual use in authentic texts. On the basis of these observations, I decided to undertake a corpus study for the linguistic analysis of lexicalization in Spanish word formation.
CORPUS STUDY
As noted in Section 2, the corpus study was conducted using the Corpus del Español (Davies 2002) , an online database consisting of more than 100 million words from more than 20,000 Spanish texts from the 1200s to the 1900s. From 1900 onwards the corpus texts are distributed in four registers, namely, spoken, fiction, newspaper, and academic. Only texts from the twentieth-century section of the corpus were searched because of the availability of register information and because they represent the most modern usage. Such texts consist of over 20.5 million words, with approximately equal amounts of words per register. Examples from all four registers were used in the study. The corpus used for comparison is the CREA (Real Academia Española 2011-2013), an online Spanish corpus containing over 150 million words from texts published between 1975 and 2004, belonging to four registers (or sources): books (fiction and nonfiction), magazines, press, and oral transcription. As with the CDE, concordance lines with examples from all four registers in the CREA were taken into account.
The CDE is a tagged corpus, so it allows searches for lemmas, parts of speech, and grammatical features, or any combination of these. Although the CREA is not tagged, it was chosen for comparison because of the large amount of material from the late twentieth and early twenty-first century it contains. Although CORPES XXI (Corpus del español del siglo XXI; Real Academia Española 2014) is a tagged corpus of about 174 million words, it was not chosen for the current study since, as a beta version, it is still under construction and, as noted on its Presentation page, some components still need adjustment. In addition, CORPES XXI does not yet contain transcriptions for oral texts, information about textual typology has been provided for only a small portion of the documents, and it has a very slow interface as compared to the CDE and the CREA, especially after the first search. Only the CDE presents the results grouped by word type, as in (1) below, and shows a chart with sections that contain the number of results by century and by genre, which makes it easier to select the concordance for a particular century (see Section 3.2). In contrast, in corpora such as CORPES XXI and CNDHE (see description in footnote 10 below), results for all centuries are listed together in the concordance (in ascending or descending order by century) and the user has to separate the results per century visually.
Method
For each derived form, only concordances for items with at least 10 occurrences were considered for analysis. 3 Of the derived words analyzed, 1,263 come from the CDE and 8,783 derivatives from the CREA, for a total of 10,046 derivatives (node words for purposes of the corpus study), formed with 5 suffixes and 3 prefixes, with varying degrees of productivity. As noted in Section 2, these 8 affixes were selected because they exhibit a relatively wide range of productivity, with indices going from .31 percent to 4.81 percent. In addition, as shown in Table 2 below, these 8 affixes cover a wide range of Spanish derivational processes, including those that produce denominal, deadjectival, and deverbal adjectives, nouns, and verbs.
The meanings of all node words (or KWICs: Key Words in Context) in the concordances were determined by hand by the author, who is a native speaker of Spanish. As Bauer (2001) notes, there is disagreement in the literature as to whether lexicalization is either semantic or phonological; that is, whether words may be phonologically lexicalized but semantically regular or vice versa. In this respect, Plag and Baayen (2009) observe that productive processes are both semantically and phonologically transparent. In turn, Mondorf (2009) gauges lexicalization (in compounds) in terms of spelling; words spelled together tend to be more closely integrated and less semantically transparent. For example, the compound highrisk, with no separation between the component words, would be considered more lexicalized than high risk.
In this study, semantics alone has been taken into account in determining the regularity of a derivative. For example, a search was done on the CDE of all the denominal adjectives ending in the suffix -iento, 4 which yielded the ten word forms (ie. types) in (1), accompanied by the total number of occurrences of each type.
(1)
Word forms for adjectival derivatives with -iento in the CDE The concordance for hambriento 'hungry, ravenous' in (2a) below illustrates the kinds of issues that have arisen in the determination of whether a given node word is lexicalized or, on the contrary, compositional. In the vast majority of cases the meaning of the node word is easy to determine -(2b) shows a portion of the concordance for hambriento from the CREA corpus, for comparison with the CDE format. For example, it is clear that in sentence 3 in (2a) hambriento has a literal meaning (a hungry animal), while in sentence 28 there is no doubt that hambriento is being used figuratively (or metaphorically), since it is modifying the noun corazón 'heart'.
However, in some cases the dividing line between lexicalized and compositional items is not as clear-cut, especially when the semantic drift is only slight, or when there is some sort of ambiguity in the sentence. For example, in sentence 19 in (2a), it is a tumor that is hungry, not a human or an animal, so the meaning of hambriento appears to be figurative. However, in replicating uncontrollably, cells in tumors consume resources ravenously and therefore could be considered to be literally hungry. In borderline cases such as these, 5 a conservative approach was taken and the decision was made to consider the derivative as lexicalized even when there was just a hint of some sort of semantic drift. By being as conservative as possible, the procedure for classifying corpus tokens (as either lexicalized or compositional) is thus also intended to be as objective as possible. It is significant that the vast majority of lexicalized derivatives examined in the present study have bases which are themselves lexicalized, usually figurative or metaphorical. It could well be argued that these derived forms are actually compositional since the affix combines in a transparent way with the metaphorical base. For instance, in example 40 in (2a) above, the hydroplane is said to be "hungry for air". Since a hydroplane is a machine, it is clear that the base hambre 'hunger' is metaphorical (or figurative) and that the suffix -iento is added to form the compositional -and still metaphorical -hambriento 'hungry.' Even so, cases such as these have been counted as lexicalized items given that the meaning of the base has undergone semantic shift and that base is participating in a process of derivation. Although the affix and the base may be combining transparently, there is some lexicalization involved (that of the base and the meaning of the entire derivative), so a conservative approach has been taken here. Were these items to be tallied as compositional, the total number of lexicalized derivatives would be drastically reduced from the already low 13 percent yielded by the study. 7 There are extremely few lexicalized derivatives that are formed with literal bases. For instance, as seen in Section 2, the adjective confianz+udo has the literal base confianza 'trust', and compositionally it should mean 'having a lot of trust'. Nevertheless, it appears that the combination of base and suffix has undergone a shift in meaning, so that the notion of 'feeling entitled to' has been added to the whole.
Finally, though few items in the concordances were proper names, for some types many or all of the tokens were proper names, and were therefore discarded as candidates for the analysis. For example, varadero 'dry dock' was initially considered, but since 44 out of the 45 occurrences of this form in the CDE corresponded to the proper name Varadero, a town in Cuba, the form was discarded.
Before moving on to the results, mention should be made of the relatively reduced number of types available in Spanish for each of the derivatives analyzed in the present study (see Table 2 , Section 3.2). For example, out of the almost 1,500 word forms (types) ending in -iento in the Diccionario Inverso de la Lengua Española (d'Urgell i Rubió 2003) , only a small fraction (25, representing 1.7 percent) are the kind of derivative of interest in this article, namely, denominal adjectives such as sediento (7 types are analyzed in the present study). The remaining types consist of a menagerie of items, including simplex words, such as aliento 'breath', and deverbal nouns ending in the suffix -miento (eg. derribamiento 'downing'), which constitute the vast majority of derivatives, among others. The same applies to the remaining derivatives analyzed in the present study, including those formed with prefixes. These proportions are similar to those obtained from other inverse dictionaries, such as GoodRAE and DiRAE 8 (close to 1,530 and 1,100 word forms ending in -iento, respectively).
Furthermore, many of the 25 derivatives ending in -iento in the Diccionario Inverso de la Lengua Española have extremely low productivity, 9 to the point that many of them are either hapax legomena or do not appear at all in either the CDE or the CREA. For example, neither gargajiento 'that produces much phlegm' nor hediento 'smelly' appears in the two corpora. The 7 types ending in -iento analyzed in this study, out of less than 25 relatively productive derivatives in the Diccionario Inverso de la Lengua Española, can well be considered representative word forms, as well as the remaining derivatives also analyzed in this article.
Results and discussion
Table 1 below presents a summary of the results of the corpus study by affix. It is immediately followed by Table 2 , which shows the full results by derived form. Percentages have been rounded to the nearest whole number in both tables. As can be seen, only 10 percent of CDE derivatives (tokens) and 14 percent of CREA derivatives are lexicalized, which confirms our hypothesis (that at least 80 percent of derivatives in Spanish are compositional, which suggests that lexicalization is a secondary process in Spanish word formation), and provides additional support for the dual-route model. Table 2 shows that few suffixed words have lexicalization levels of 30 percent or higher (the percentages for these items appear in boldface), and none of the prefixed forms has a lexicalization level higher than 27 percent (see below). Note also that for one derivative, hervidero 'seething/boiling mass, swarm, hotbed', all forms are lexicalized in both corpora. This is interesting in itself, but it is worth noting that in the definitions of hervidero, atolladero, and other highly lexicalized derived words, dictionaries such as the Diccionario Clave 10 and the Diccionario de la Real Academia Española (DRAE) include the metaphorical sense in addition to their literal meaning. This suggests that these forms have indeed reached a high degree of lexicalization. In contrast, highly compositional words such as heredero 'heir' tend not to have a metaphorical sense in their dictionary definitions; both the Diccionario Clave and the DRAE list only three literal senses for this word.
In addition, hervidero is interesting in that it appears to have been significantly less lexicalized in the past. A search was done for this word in the CDE for the nineteenth century, yielding a 57 percent level of lexicalization (16/28 tokens) (… el hervidero del volcán 'the volcano's seething/boiling crater'). Searches for earlier centuries in the CDE yielded only one or no tokens. Since no searches of this kind can be conducted on the CREA, I resorted to CORDE (Corpus diacrónico del español; Real Academia Española 2011-2013), a historical online Spanish corpus containing over 230 million words from texts published between the time of the earliest written records of Spanish (no date given) and 1975. It contains texts from two major registers (or genres): fiction (eg. novels and poetry) and non-fiction (e.g. press and scientific writing). A search for hervidero in the nineteenth century material in CORDE yielded a level of lexicalization similar to the one obtained with the CDE: 61 percent (41/67 instances) (there was only one instance of hervidero in the eighteenth century and another in the seventeenth century). Although it seems that hervidero has been highly lexicalized since it first arose (probably by the seventeenth century), the results from the CDE, CREA, and CORDE suggest that at some point in the twentieth century its degree of lexicalization exploded to reach 100 percent. 11 8 GoodRAE is an inverse, lemmatized, and hypertextual online dictionary that uses the Diccionario de la Real Academia Española (DRAE) as its source, while DiRAE is the Diccionario Inverso de la Real Academia Española, also based on the DRAE. 9 GoodRAE and DiRAE yield similar results. 10 The Diccionario Clave was chosen for comparison with the DRAE because the author is well familiarized with it and because both dictionaries have approximately the same number of entries: 80,000 in the Diccionario Clave, close to 90,000 in the DRAE. 11 The Corpus del Nuevo diccionario histórico del español (CNDHE; Instituto de Investigación Rafael Lapesa de la Real Academia Española, 2013), a historical online corpus containing over 355 million words, was not used for this search for several reasons. First, because its texts are taken largely from selected CORDE (and CREA) material. Moreover, although the CNDHE is a tagged corpus, it has several disadvantages: it has a very slow interface, especially after the first search, and though the results per page are numbered, unlike other corpora, the total number of results for a given search are not indicated. The Diccionario del castellano del siglo XV en la Corona de Aragón (DiCCA-XV), another historical corpus of Spanish, is restricted to the language used in the Crown of Aragon in the fifteenth century. Its interface, which is also rather slow after the first search, is not particularly user-friendly, since it does not have a search field; searches have to be done by scrolling. Since the DiCCA-XV only contains texts from As can be seen in Tables 1 and 2, the overall CREA results correspond relatively closely with those obtained from the CDE, providing further support for the conclusions of this article. In addition, these results give a hint as to the predictive force of a corpus study. They suggest that the results from a sufficiently large corpus, such as the CDE, tend to predict that similar results will be obtained when data is gathered from a corpus of similar size or larger, such as the CREA. Moreover, as noted in Section 2, the results from both corpora provide evidence against the notion that metaphor is prevalent in language and an essential part of thought, as argued (especially within Cognitive Linguistics) at least since Lakoff and Johnson (1980) (see Pinker 2007) . Metaphor does not appear to be such a productive device, at least in Spanish derivation. As mentioned in Section 2, this does not imply that metaphor is an insignificant part of thought or that it plays only a minor role in Spanish (or language in general). As Pinker (2007) notes, some metaphors can express truths about the world and can help us capture aspects of reality. Again, these observations regarding metaphor are not meant to discredit Lakoff and Johnson's work or Cognitive Linguistics in general. Rather, they are plausible conclusions that follow from the evidence gathered in this study.
At this point, the question could be asked whether metaphors could be much more productive in other derivations, which brings us back to the relatively low number of affixes studied. As noted in Section 4 below, a similar study could be conducted examining a wider range and number of suffixes and prefixes. This would of course expand the number of derivations available for study. However, it is unlikely that the trend identified with the analysis of these 10,000+ tokens will differ much from that resulting from the examination of additional derivation types, for three reasons. First, as mentioned above, over 10,000 derivatives (embedded in sentences) is taken to be a significant amount of material from which to draw solid conclusions. Second, the affixes studied in this article show varying degrees of productivity (see Section 2). Finally, and most importantly, as also noted in Section 2, though the preliminary (or exploratory) search was done only with the CDE, the CDE final results were compared to those from the CREA, and the degree of lexicalization corresponded closely between the two corpora (recall that all word types examined in the CDE were also analyzed using the CREA corpus, for a total of 10,046 tokens). Given that the trend identified in the CDE with a significant number of tokens was confirmed in the CREA, this is likely to happen if further prefixes and suffixes are added to the picture.
It is worth pointing out that although metaphors are often expressed as part of phrases or sentences, it is commonly one or two words (whether bases or derivatives) in the utterance that carry the metaphorical weight; that is, the metaphor is not necessarily composed from the meanings of all the elements of the phrase or sentence. For example, in the literary metaphor It is the east, and Juliet is the sun, the words east and sun are metaphors, but the rest of the words, including Juliet, have a literal meaning. The same applies to conceptual metaphors, that is, underlying metaphors that are implicit in a family of related expressions or figures of speech (see Pinker 2007) . For instance, although the utterances Your claims are indefensible and I demolished his argument fall under the conceptual metaphor ARGUMENT IS WAR (Lakoff and Johnson 1980) , it is the words indefensible and demolished, respectively, that carry the metaphorical meaning in the corresponding sentences. Crucially, claims in the first sentence and argument in the second one retain their literal meaning. Therefore, the results of the present study, which focuses on single words, are a valid basis to support the claim that metaphors are not prevalent in language and are not an essential part of thought. The fact that the study focuses on single words (as opposed to phrases or sentences, as explained above) offers further validation to the observation that metaphors are not prevalent in Spanish.
As can be seen in Table 2 , for the 8 affixes studied here, compositionality in prefixed derivatives turned out to be much higher than in suffixed words. While some suffixed words have rather high lexicalization levels (eg. asidero 'handle' in the CDE with 65 percent), the highest degree of lexicalization for a prefixed word is 27 percent (submundo 'underworld'; CREA). Prefixes seem to combine with their bases in a more transparent way; they seem to be more 'separated' from their bases than suffixes. These results seem to provide support for the idea, summarized in Lang (1990) , that the semantic cohesion between prefix and base is much looser than that between suffix and base; thus, compositionality in derivation with prefixes is stronger. This separation between prefix and base is manifested in phonology as well. As Varela Ortega (2005) observes, unlike suffixes, prefixes tend to preserve their phonological identity and do not fuse with their base, with few exceptions, even when two vowels are side by side (see pre-escolar 'pre-school'; anti-inflamatorio 'anti-inflammatory') (see also Varela Ortega 1990) . This notion is also related to Mondorf's (2009) finding that compounds whose elements are more closely integrated (eg. hard-nosed) -an indication that the compound is lexicalized -are less likely to take the synthetic comparative form (eg. *harder-nosed) than compounds whose component words are more separated (hard nosed − harder nosed), and thus are more likely to be compositional (see spelling-related examples in Section 3.1).
In addition, as also noted by Lang (1990) , prefixes are usually less ambivalent than suffixes, with a tendency towards monosemy, with a clear and constant meaning. Lang adds that prefixed forms are ephemeral and less well-established than suffixed words. Suffixes are more semantically integrated to their bases, and therefore tend to become more the fifteenth century, as might be expected from the CORDE results (no occurrences of hervidero before the seventeenth century), the word hervidero does not appear in this corpus. established. In turn, more established items tend to be used more frequently and are therefore more likely to be stored and undergo lexicalization (see Section 2).
Finally, it is worth noticing that the number of suffixed words analyzed in this study (5,770) is 35 percent higher than that of prefixed words (4, 276) . Given the high level of compositionality evinced by prefixed words, had the number of suffixed words been about equal to that of prefixed forms, the overall level of lexicalization is likely to have been lower than 13 percent.
The full corpus results are shown in Table 2 . Words appear in alphabetical order. Cognates (eg. antiviral) have not been provided with an English translation. Note that unlike the CDE, the CREA corpus does not allow the visualization of more than 1,000 tokens (concordance lines) as the result of a given search. Since the total number of tokens in the CREA for some of the derivatives under study was higher than 1,000 (eg. derivatives with -dero and anti-, as seen in Table 1 ), each word type (eg. criadero) was searched individually. This way, no single word form had more than 1,000 occurrences in the corpus (see Table 2 and related information in footnotes 4 and 6 above). 
CONCLUSION
The starting hypothesis of this article was that at least 80 percent of derivatives in Spanish are compositional and that, therefore, lexicalization is a secondary process in Spanish word formation. The results of the corpus study conducted to test this hypothesis yielded 87 percent of compositionality, and thus confirmed the hypothesis and the author's intuitions, also providing additional support for the dual-route model. Although only 13 percent of the items under study here were lexicalized, the data contained several derived forms with levels of lexicalization higher than 30 percent, with a few derivatives even reaching levels above 60 percent. To use a metaphor, it seems as if the largely compositional derivational landscape is dotted here and there with small pockets of lexicalization. A similar study may be conducted examining a wider range and number of suffixes and prefixes as well as a larger set of tokens, not only in Spanish but also in other languages. Future studies may also compare the lexicalization levels of underived (or simplex) bases -where lexicalization is supposedly more prevalent -to the lexicalization of derived forms. All such studies would help to further test whether or not metaphor is prevalent in language.
Finally, as seen in Section 3, derivatives that are currently highly lexicalized, such as hervidero, have apparently seen their degree of lexicalization grow over time. An exploration of how lexicalization levels of derived forms in Spanish have changed through the centuries would represent an important contribution to historical linguistics.
